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The reading research and relevant literature examined 
in this paper focus on the rcle that "crthcgrafhic regularity" plays 
in Kord recognition. Orthographic regularities are those features of 
printed "^glish Kords that reduce the uncertainty of vhat letters 
light be present. The paper considers three theses: rapid Kord 
recognition, nhich is essential for ccapeteot reading, defends on 
internalized (autoiatic) strategies that use th<j principle of 
orthographic regularity; phonics instruction, Jcccause cf its eiphasis 
on regular letter-sound associations, dravs attention to the 
orthographically regular features of printed English i»crd«; and the 
instructional practice of separating certain irregular Kcrds helps 
the reader avoid generalizing froi orthographically irregular 
sequences. After showing what orthographic regularity is, how it 
relates to phonics instruction, and the evidence for claiiing tha* it 
is essential to rapid word recognition, the paper ccncludes with the 
assertion that reading instruction luet see to it that students 
acquire an awareness of othographic regularity. The discussion 
following the presentation of this paper is attached. (RI) 
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History's Best Kept Secret About Reading 
Richard L. Venezky Dominic W. Massaro 

Frotn preclassical Greece to the present day, most literates In 
^-^^ r^zle^n V.orld have been Introduced to reading through letters and 
sounds. This approach to initial reading, now called phonics, was 
at the core of the ABC method which dominated reading instruction in 
Europe and England until well into the 19th century, and the United 
States until the early 20th century (Smith, 1966). By this method, 
children learned first tlie letters with their names and sounds, then 
various pronounceable (and not so pronounceable) digraphs and trlgraphs, 
then simple words, phrases, and sentences. In The American Primer , 
for example, a popular introduction to spelling and reading in use at the 
beginning of the 19th century, children were cycled through items like bu, 
bo, ob, ub, ;jrb, i£, cc, uc, kni , kno, and knu, before encountering 
their first real words. 

By the early 1900s the ABC method had evolved in the United 
States into an approach similar to that found in modem phonics program, 
with deliberate sequencing of letter-sound patterns, separation of 
pattern words and sight words, and sensible strategies for decoding. 
The Beacon Phonetic Chart , for example, whfch was copyrighted in 1912, 
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suggests that letter sounds, not letter nan:es be taught and that blending 
be done by a process that seens to nininize repory load. There is, so 
far as we can determine, no major difference between the Beacon Method 
and the more enlij;htened Card expensive) phonics program offered in 
the schools today. 

But the introduction to reading via letters and sounds has not been 
unchallenged, especially in this century. Both silent reading and the 
whole word approach have had periods of sovereignty in the last 75 
years, but phonics is the standard approach today, and is even found in 
some language experience programs. 

1. The Justification for Phonics 
But why? Is evidence available to justify this emphasis, or have 
reading instructors for 2500 years (or more) followed false gods, as a 
few still claim (cf., F. Smith, 1971)? Tne standard explanation is 
that decoding, that is, attaching sounds to letters and then blending 
the sounds to make a word, serves a number of ends. Firsc, it provides 
a certain degree of independence for initial readers. Unfamiliar printed 
words can be translated into phonological forms that nay be familiar in 
the listening lexicon. Without this ability, the child is dependent 
upon a teacher or other reader to confirm word identifications. N'otice 
that completely predictable letter-sound associations are not essential 
for this process. With context as an aid. the child can approximate 
the correct pronunciation of a word, and then adjust it to a phonological- 
ly similar word which fits the immediate syntactic and semantic context* 
This is, in fact, what many beginning readers appear to be doing when 
they decode in context. 

4 



Second^ tJccc^!in[; provld.^n au clci^Mit of sclf-a: our^incc. Lillicr 
than hclnz conf ro;acd wit!i an cvcr-cXiVindinc nu*r.!;cr of arbitrary 
assoclntlonr* botwrcn vord:; r.vA printed r.yr.bol ctrin^''. as in CIijiic:;c, 
the child sees a roro nana/.caLlc set of Icttcr-cound ansociaticns 
which build a large number of words. In addition, tlie act of dccodins 
(i.e. 9 successful decoding) is in the early stagen of reading bolli an 
attention-keeping and a niotivating device. 

Whether or not these justifications for phonics approaches 
arc supported by anything r.ore than appeals to reason is nor our concern 
at present. Ve arc willing to accqpt that they are plausible and 
desirable. If, hovevcr, these vcrc the only goals of letter-sor.nd 
teaching, t!icn the current practice of ending phonics instruction at the 
Cad of the third year of reading instruction would be JuJtifiable and 
we would have little raore to say about it. After all, the goal of 
initial reading instruction is not letter-sound knowledge, but rapid word 
recognition, which Is probably the only najor skill unique to reading. 
It would scear therefore, that if letter-sound associations arc not 
used by adults in recognizing words — and we think that they are 
not — then the sooner they are phased out of instruction the better. Ilovevc 
wc want to suggest that a letter-sound emphasis in early reading serves 
another goal, and that valJdation of this hypothesis could lead to 
algnificanc changes in both initial and niddlc-gradc reading instruction. 

2* Orthographic Regularity and Word Hccognition 
The overlooked role which letter-sound instruction play.n In 
reading acquisition in word recognition, but not through the direct 
application of IcCtcr-sound ni^oclatloun. As wo will (.how shortly, 
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there io a r.pi.Jly c.p.auli: ; literature th.t dc.onr.tr.tc. a central rule 
for an entity cnlloj ortl.o^r .-.ic rccuj.rlty In ward rccot.Uion. By 
orthocrn,hic rc-,ul.rity :. ,. an tho.c fccturc. of printed rncll.h words 

vhlch rcc!uco tl.c unccrtni:.ty of w!..t letter, nl^ht be present. Our basic 

arcuirent is rou-hly as follovj: 

1. Rapid word recccnition, which is essential for co.r.pctont 
reading-oral or silc;:t-dcpc. J= upon intcrrnlizcd (i.e.. 
«utorx,tlc) stratccics which utilize orthocr.ipl-.ic recularity. 

2. Phonics instruction, because of its er.phasis on recular 
letter-sound associations, draws attention to the 
ortho^raphlcally rt jular features of printed EncUsh worjs. 
That Is, the procedure for analyzing printed words into 
subimits for pronunciation facilitates acquisition of 

the patterns which are also orthocraphically re-ular. 
3. Furthermore, the instructional practice of separatlns 
certain (but not all) irrecular words, which are learned 
«s wholes, fron pattern words, which are learned by 
aiwlysis-synthesi., helps the reader avoid ccnerallzing 
froa orthographically Irregular sequences. 
If ve cr.n establish these claims, then certain linpllcatlons for 
Initial and Internedlate reading Instruction need to be conslJcred. 
Wc will delay discussion of the.e. however, until after we have dlscul^d- 
(1) what orthographic regularity Is, (2) how It relates to what Is 
typically taught In phonics instruction, and. (J) the evidence for 
eloialng that orthographic regularity in essential to rapid word recognition. 

C 
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3. Reading Processes 
To associate orthographic regularity -.Ith word recognition requires 
that first ve describe in sor.e detail the processes involved in -.ord 
recognition. For purposes of trie present discussion we will concentrate 
on the recognition acci/ities which occur during a single eye fixation in 
reading. The r.odel for describing these activities or processes, however, 
is part of a more general inforr.acion processing rodel which has been 
developed and tested over the past few years for describing language pro- 
cessing (.Massaro, 1975). Our concern in presenting this inodel here is not 
to justify it over other nodels for word recognition, but to provide a 
framework from which our hypothesis about word recognition can be explained 
aad tested. 

The text in reading is a sequence of letters and spaces which confom 
to orthographic, syntactic, and semantic constraints defining the written 
language. The average English reader begins at the top left hand comer of 
the page and reads each line fron left to right. A reader's eye movements 
are not continuous but occur in a series of short jumps called saccades. 
The fixation tine between eye Jiovecents is roughly ten times longer then the 
movement time itself. An average reading eye movement of one to two degrees 
requires 2C to 30 msec, whereas fixation tine averages one-quarter of a 
second (Shebilske, 1975; Woodworth, 1938). Initial processing of the visual 
stimulus must occur during the fixation time between- eye movements since the 
intensity of the light pattern is too weak and the processing time too short 
during the eye movement itself. 

During the eye fixation the light pattern of the letters is transduced 
by the visual receptors into a feature detection system which places a set 
of Visual features in preperceptual visual storage (cf. Figure i) . The 
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features are described as visual because it is assured tiiat there is a direct 
relationship betveen the stir.ulas properties of the letters and the informa- 
tion in preperceptual storage. The passive transduction of feature detection 
contrasts with the active cons^^ruction of the follcvin^: processing stages. 
There is no exact one-to-cne relationship betveen the input and output of the 
following processing stares since tnese later stiges actively utilize infoma 
tion stored in long-tenn r.er.ory in the sequence of transf orr.aticns . 

Insert Figure 1 About Here 

Given the set of visual features in preperceptual visual storage, the 
primary recognition process atternpts to syiithesize these isolated features 
into a sequence of letters and spaces in synthesized visual cenory. To do 
this, the prinary recognition process can utilize infcrnation held in long- 
term nenory, which for the accor.plished reader includes a list of features 
of each letter of the alphabet along with information about the ortho- 
graphic structure of the language. The prinary recognition process utilizes 
both visual features and the orthographic structure of the language in its 
synthesis of the letter strings. 

Since there are a United number of ways that sequences of letters 
and letter groups can be put together to form English words, the reader's 
knowledge of this regularity can help resolve the letters in a string 
that confoms to the language (cf . }ias saro , 1975). This knowledge can 
also help the reader resolve the relative spatial positions of the letters 
once they are recognized (Estes, Allmeyer, & Reder, 1976). 

The primary recognition process operates on a nuaber of letters 
sinultaneously (in parallel). The visual features read out at each 
spatial location define a set of possible letters for that position. 
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Flow diagram of processing printed text 
Figure 1 
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The rccocnltloa proccos choosts from this candidntc set the letter 
alternative wl.ich has the best corrnsj-onJcnce in terms of visual features. 
However, the selection of a 'best' correspondence can be facilitated 
by knowledcc of orthocr.-:r!iic structure. The primary recop.nition process, 
therefore, attcnpts to utilize boLh the visual Inforn-Jtion in prepcrccptual 
Storage and kno:;lec]ce about the structure of lecal letter strinss. The 
Interaction of these two sources of infonaation is a critical issue in 
the analysis of word rccocnition. We will review the most recent 
literature on the role of orthographic structure in letter and word 
rccrcnitlon in Section 8. 

Tlie prinory rccoEnition process transcits a sequence of recognized 
letters to synthesize visual mer.ory. Figure 1 shows how the secondary 
rccor.nttion proccr.:; trnnsfoms this synthesized visual percept into a 
meaningful form in generated abstract nenory. Wc assume that synthesized 
Vlcual mcdory holds a sequence of letters which arc operated on by the 
secondary recognition process which tries to close off the letter string 
Into a meaningful word. The secondary recognition process n>akco this 
transforation by finding the best natch between the letter string and 
« word In the long-term lexicon. Each word In the lexicon 
contains both perceptual and conceptual codes. The concept recognir.cd 
le the one whose perceptual code gives the best match and the one most 
likely CO occur In that at particular context. 

Tlie ctructure-gtncratcd abstract UK-inory coric!:i.ondn to the 
•hort-tcrn or working i.;eir.ory of n.ost Infornntlon pioccssiny r.Ddcls. In 
our ftodel, this B.cu.ory is con-i:on to both apcech pciccptiou ..ud ic.;dinc. 
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Receding and rehearsal processes build and maintain semantic and 
syntactic structures at the level of generated abstract r.er.ory. It is 
also possible to go from r.eaning to a visual cr auditory percept in our 
model. The recoding operation can transform the neaning of a concept 
into its surface structure and auditory or visual fom. 

In this codel, the role of orthographic structure in word recognition 
is concentrated in the primary recognition process and ser^-es to facilitate 
both the recognition of individual letters and the resolution of relative 
spatial positions. We migh : view the utilization of orthographic structure 
for letter resolution in the following nanner: 

For letter strings which are not spelled like English 
words, orthographic structure probably plays no role. 
Letters are resolved individually based only on their 
visual features, which are carefully evaluated in the 
primary recognition process. For letter strings which 
are spelled like words, however, less visual information 
needs to be processed than In the non-word case, because 
the constraints of English orthography aid the reader in 
deciding what night be present. If we imagine visual 
information arriving over clme, with the more gross 
features being available before the more detailed features 
(Massaro and Schnuller, 1975), then the reader can, 
by successive sampling, terminate visual processing when 
sufficient information is available for each letter 
decision. If, for example, an initial th- has been re- 
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solved in a letter string, and the features avail- 
able for the next letter match either £ or e^, the 
reader might accept £ without waiting for further 
visual information, since initial the - is irregular 
whil3 initial the- is not.-*- 



To test the validity of this nodel, we nust first define what 
orthographic regularity is, which is the topic of the next section. 



A page of printed English looks ruite different from a page of printed 
Hebrew or a page of printed Finnish, even to a person who understands none 
of these languages. English and Hebrew have no overlap in symbol reper- 
toires, while English and Finnish have a large, but not 100% overlap. 
(Finnish uses the letters c, f , w, x, and z only in a small number of 
loan words, while English has no equivalent for Finnish a and o.) Need- 
less to say, experienced readers of Hebrew texts expect Hebrew letters, 
readers of Finnish texts expect Finnish letters, and readers of English 
texts expect English letters. 

In addition to these differences in symbol repertoires, we presume 
that readers are aware of other characteristics of their written language. 
Shown below are sevex'al sentences from Finnish and English first grade 



difference in average word length between Fnglish and Finnish, the 
Identification of the English sample Is otvious. 



4. Defining Orthographic Regularity 



readers in which all non-blanks have 




Because of the 



ERLC 



12 



233 



mjs XX xxxmmx aX>;vxvxx. 
XX XX xxxx x::x>L"x< :o:xxxx:v:, 
xxx>:x xxxxx x): mxxx xxxxxx 
xx>:x. 

xxxxx xxxiv:-: xx.^xtoc'XX xxjc:;'::-- 

Sample B 
XXX XXXX XX XX XXX XXXX. 

XXX XXXXX XXX xx>:xxxxx xxx 

XXX. 

XXX xxx XXXXXXX X>.;X XWJ( 

XXXX XXXX x>L^:x xxxxxx 

XXXX. 



How rcflnlcd this sense of averace length is has not been explored, 
•o far as wc know. Could the English reader, for cxacplc, distinguish 
English from French and Gcrnan samples composed as above? 

A third language dependent feature of texts Is the distribution 
of word lengths which nor.-nlly occurs within any text. All natural 
longuagcs have evolved lexicons which contain two groups of words: 
A relatively 5ai.iU, closed fit of function words which serve primarily 
(but not entirely) to sJgnnl word relationships (i.e., syntax), and an 
open ended Bct of content words which nerve primarily to signal meonlnga 
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(Hockett, 1953). The function words are heavily used, tend to change 
relatively slowly over time, and tend (according to Zipf, 1935) to be 
relatively short in phonological and there alphabetic length. 
Tlie content words, in contrast, vary from short to quite long, change 
more rapidly over time than the function words, and have a wide distri- 
bution of frequencies of occurrence. 

Real texts, therefore, arc charactcri?:cd by certc^in dlr.trlbutions 
of vord lengllic, depending i:pon tlie r.anner in which function V7ord3 
arc realized in print, (In llcbrr.w, for exanple, the definite article, 
the co-ordinatin2 conjunction •and', and molit prcposJtionG are prefixcc! 
, to content words, thus reducing the relative number of short, printed 
VoL'ds below that of most European languages,) 

But the uost important characteristics of orthograpliic rcgi.larity 
for ctudyinc vord recognition are not those which characterize zc(\'^q,\\zq.s 
ot words, but those which define the allowable patterns of letters 
Vlthin single words. Two entirely different approaches have been » 

taken so far to describing this regularity. The first method, described 
as probabilistic, utilizes word tokens sampled from real texts to define 
probabilities of occurrence for single letters, digrams, trlgrams, and 
ao on. From these data, successive approximations to English words 
are generated. For example, lllvnta and Rrydcn >(1971) have generated 
tables of first and fourth order approximations to Englli^h which have 
been utilized In studies on orthograplilc regularity by among otliers 
Lcfton (1973), Lofton, Sprngins, and Uyrncs (1973), and Lofton ond Sprnglns 
(1974). 
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Mason (1975), on the other nand, generated pseudo v.ords from the 
single-letter frequency counts published by Mayzer and Tresselt (1965). 
These differed from the Hirata and Bryden (19/1) data in that letter 
position and word length are considered by the forcer, but not the latter. 

The second method, called rule governed, is based upon studies of 
the English orthography (e.g., Kockett, 1962; Venezky, 1967, 1970). Rules 
supposedly define which letters or letter sequences are allowed (or not 
allowed) in which positions or graphenic contexts. iUthough no compre- 
hensive set of such rules exists, reas:nable approximations to rul^s can 
be drawn fron Venezky (1967), 1970). This approach to defining ortho- 
graphic regularity has been utilized extensively by Gibson and her 
colleagues (e.g., Gibson, Osser, and Pick, 1963), and by narty others 
(e.g., Thomas, 1968; 3aron, in press) in studies of word recognition. 

Since both of these methods for defining orthographic regularity are 
commonly used in experimental studies, and each inplies a different approach 
to instruction, we will consider each in detail. 



5. Probabilistic Approaches 
The earliest approaches to generatir^g Englisn pseudou-ords vas suggested 
by Shannon (1948), and was utilized by Miller, Bruner, and Postman (1954) 
and by Wallach (1963) in studies of word recall. A zero order approx- 
imation to English vas generated by selecting each letter for a string 
randomly, giving equal weight to each letter. A first order approximation 
resulted from the same procedure, but with the letters weighted by their 
frequencies of occurrence in English texts. Fox higher orders, on i-th 
order approximation was generated by selecting an initial string of length 
i-1. Then, a sample text was scanned linearly for that string. Once 
found, the next letter in sequence was added to the string, the first letter 
dropped (but saved), and the process repeated until a desired length was 
achieved. 

This schere tends to generate highly regular pseudo words at the 
higher order approximations, especially if the last letter drawn for 
each word is always selected from the last position in an English word.^ 
Miller, Bruner, and Postman (1954) appear to have used this restriction 
in generating eight-letter words which were fourth-order approximations to 
English (e.g., mossiant, oneticul, preveral, favorial, aphyster). 

Wallach (1963), however, employed six-letter pseudowords by truncating 
those published by Miller, Bruner, and Postman (1954), thus occasionally 
risking non-English endings (e.g., mossia, onetic, everal iorial, aphyst). 

Shannon also suggested a parlor game technique for generating pseudo- 
words (Shannon, 1951). The first person constructed a word by adding 
letters to an initial string. The first letter added was retained, the 
first letter of the starting string dropped, and the process repeated with 
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onoLla-r pcr:;on. /Llthowc'^ rii.'-.;;on (HjI) •T.nurcd llitl letter f rorjucncf ci; 
In the resulting, .sLrlnc^: v.ould nppro/.ir.-.Lc tliocc of LncH-lt Icxts, 
Attncavc, 1953 fhovod that collcxc students often r.lr,judi;c the relative 
frequencies, of Individual Icilcrs. 

In contract to these sequential de]cndcncy scUcr^e^ are the corrci*jLloi;.il 
approaches vhlch utilize letter and letter ctrinc frcqiicacy tables to 
produce pceudoword^ v/lth controlled bi;;^r.-in and trJcran counts. 

Anlnfcld (15C4), for cxar.ple, supj^estcd that the Cibiion, Pick, 
Ooscr, and Hac-sond (1962) rc:;ults could be cxplaiiicd by differences 
In 6uni:r.^'] bigran frequencies based on the Undcrvood and SchuJz (196C) 
tables. But a 'later ctudy (Cibscn, Shurcliff, and Ycnas, 1970) 
showed that sunzned bigrasi and trigran frequencies were not good 
predictors of recognition scores on pronounceable and unpronounceable 
pscudo\'urds. 

Underwood aiid Schulz (1960) provides bigram and trigran frequencies 
of 2»080 words sanpled fron Thorndike-Lorge (19^*4), weighted with respect 
to the frequency of occurrence of the words. These counts are based on 
overall frequency of occurrence (tokens) ratlier than word types (the 
number of different words contributing to the sample) , and sura over all 
possible word lengths and spatial positions.' Failure to account for 
VOrd length provides obvious problems in describing orthographic 
regularity. For example, the trigram ght occurs relatively often summed 
over all word lengths but does not occur in three- oi four-letter words. 

Summed bigram or trlgraa frequencies without rci;ard for serial 
position arc also inadequate for a description of orthographic regularity. 
The tlgrnn; £k Is legal at the end but not at the bcKSnnlng of n word. 

1 ^ 



Yet It lb uiill!.cJy lluJt LhJs dllTcrcnce c.;i5 la accotiii!( J for In ;;ur-.(;<l 
bici'^ia frc'jucnclcr:, ;:lncc' Hvowol Is .is lil.cJy as vov\li£. Tlli^ nllcwti 
ct'-ad to be as 'Iccal' :>s d.-rk. (Sur.-.-.cd LrJi^ran frciiu-' 
the po.'^ltior.al conGlrnlaLs on ck quite well, but of courr.c can't handle 
positional ccr.':traint:; on triciMr:: like ^j;^^^ and tc_U,) The objocrionc to 
not Including word Icncth and ccqucutlal position In a:.^l£;ninc frequcr.cle 
to bicrar:s can be ovcrconc by urging the: !:ny;:ricr and Tiucoelt (1965) 
tables, which civc bicram frequencies for each word jiosliion in words 
3-7 letters in length. Hovrcver, Loth orLliontaphically regular and 
orthographically lrrei;ular strin-s can be £cncratcd with either hi^h or 
low blgran counts. Shewn in Table 1 are two lists of words with tl.cir 
blgram counts based on Mayzncr and Trcsselt (1965). Note that although 
the words in the first colurji arc orthographically rc^.ular by the rules 
given in the next section, they have cxtrci-cly lev bii^ran counts; 
•imllarly, the irregular strings in the second column have relatively 
high bigran counts. Similar » but less striking dct?.onstrations can be 
vadc of pscudowords generated by controlling trigran frequencies. 



Insert Table 1 about here 

Letter and letter string frequency tables have also been used to 
generate opproxinatlons to English without regard to sutrjned blgrara and 
trlcram frequencies. Hirata and Brydcn (1971), for cxan:plc, generated 
tcn^letter ntrings for orders of approximation to Fnglish froa zcic to 
four, using the fLiysncr and Trcsselt (1965) and Mayr.nor, Trcsselt, and 
Volln (1963a, b) tablea of single Ir.ttcr, blgram, trlp^ram and tetrngram 
frequeudea. 



Table 1 

Bigram Counts for Orthographically 
Regular and Irregular Strings^ 



Regular 




Irregular 




bipon 


17 


thrsm 


417 


slevs 


21 


thrse 


565 


slevy 


30 


sthse 


341 


eddop 


2 


ealch 


297 


eriaby 


0 


whrst 


378 


duflp 


0 


holer 


407 



Based on Mayzner and Tresselt (1965). The count of 17 for blpon > 
for example. Is the sum of the counts (for 5-letter words) for bl 
positions 1-2, i£ In positions 2-3, and so on. 
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Ihc nli;orlthu! u-^r-J for j;cnvr it li,,- Cav-^: i.lrUiy/.i Ai l ikH uli^ire 
por^ltloiiol liifcuirat jon, Lut lu.vci iljclc — . [,uai aiilf^c d oi Llu-rnj I,ic rc^.ul.uiiy 
for fouiLh order stvini\s, cxcc^c foi void cuJiiit^a and wjiJ bci;;:.:il.\::.. 
(PscudovorJs like .ilicc:> : 'i, .nivj ]>i o;r,: ylc , v!iich Ikivc non-hii;ll:Ji cnJini;-., 
occur In Ihc Hirat;! a,u! JWyJca (197]) lii^tt;.) Lcftoa, Spinrins, and 
Bryrnes (1973), ar.onc oLl:crs ha%'C uccd Lhccc lir.ti; In d< ..luprciitcl 
etudics of pi'cssinr, r.isr^^in^- letters in pnuedo'-ords. 

A totally different ri^babilistic approach Is rcprcGcntcJ by Ilason 
(1975). The ILiyznci :nd Trcssclt (196S) 5lni;lu-lcLtcr tables wore used 
to generate words vlth hl-h and low spatial frequencies. A hi^h .':paLlal 
frcf^ucrxy count for a word occurs if the letter:, for that wjrd are in 
positions ia which they arc frequently found in words of the saaie length 
la texts. For example, one of the hichcst possible spatial frequency 
counts for a four-letter string occurs for TIIIIT (3794); but nearly as 
high Is an orthogrophically irregular string, TIICT (3794); but nearly as 
aorthograpliically regular word JUFF has a count of only 371. Thus, if 
orthographic regularity relates to recognition case, spatial frcqucr.cy 
counts arc inidcquatc for defining it. Mason (1975) found that r.patial 
frequency was a gooJ predictor of letter search speeds In pscudowords; how- 
ever, her test items cotifound spatial frequency and orthographically 
regulnrlty, with the pseudov;ords high In spatial frequency tending to be 
orthographically regular, and those low in spatial frequency irregular. 
Since both regular and Irregul.ir pscudowords can be generated with both 
high and low :;patial frequencies, the relative contributions of the two 
variables to Mason's task can be cxanfned. 
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6. rvulc-Covcrnod As-pronclicn 
In contrnr.t to pio1..i?.ilJ r.t5 c .n;-.pronchcn, rulc-toveincJ ai.pro.-ic-Ue^ 
arc based ui-on p.cncrn] i:'.it Ion:, about the undcrlylr..-, p.ittciir. of l nj^ll:il. 
orll.o£rap!.>'. n-.u! thcrrfoic uL'cht jcncrntc sequences tuat do not occur 
In renl words, nnd rA^ht reject couc Lliat do. In addition, probabill:;t ic 
approaches arc based unon void tokens while rulc-covcrncd approaches arc 
based upon vcrd types. Thus, In rulc-covcrncd approaches the actual 
frequency of occurrence of a word in texts is not considered. This bias 
appears to Ic one of convculcr.-e rather than overt derision, resulting 
from the use of word types in the major studic . cf English orthography. 
(Some attempts have been nndc to evaluate the relative contributions cf 
vord types and word tokens in the generalization of Ictter-souna patterns, 
but the results have been inconclusive (Johnson, 1971; Johnson and 
Vcnczky, 1975).) 

' Restrictions on letter sequences in English words derive froc two 
primary sources: crapheric conventions and phonological constraints. 
Tlic first source is a lACO-ycar accuat latlon of scribal practices, printing 
conventions, lexicographers' selections, and occasional accident which 
ftoochou bccare codified as part of the present orthographic system. 
The second C. ...-CC is the phonology of English which by its own constraints 
on sound sequences places restrictions on letter patterns. 
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Graphealc Convent :!ons 

Enelinh craplicnilc cor»vcnlloii.'* cipiily prii n ily to (n) :,cqui'ncc3 of 
the cnnie Jcttcr, nnd (b) r'>3ltIon5 in which letters and letter scqucaccri 
may occur witliln words. I.'o letter can be tripled In nn Kncll'.h word, and 
only 16 letters dur.Lle (^^Li.ir.ate) . Tliosc that don't IncJi.dc £, h. 1., 
A» ]l» £L» iL» ii X* Exceptions to this letter constraint arc few 
(excluding proper nouns and recent borrovinjjr.) ; c.c*t £:i^i?£?rjv, in -:, and 
trckncd . The letter v rarely doubles, but several exceptions arc well 
estdbli<:! cd in the lancuage; e.g., flivv er, r.nvvy ^ navvy . 

Those letters that can double do so only in ccdial and final 
word positions. This, pattern has about seven exceptions (e.g., l^ari , 
cel . oodles, oo^), in addition to technical terms beginning with the 
combining fora oo-, vhich brings us to the qLCStion of how do we cntabliiih 
a pattern or rule. Of the 100,000 or so word entries In conjaon desk 
dictionaries, perhaps 15-20 ocgin with geminated letters. Does 99.98% 
regularity establish a pattern? For the present we will dodge thir 
issue by claioing that the patterns of regularity presented here arc 
only potential pattern?: , suggested as a basis for psychological stt:uies. 
Their derivation, however. Is based entirely upon cither frequency or 
graphcmic conditioning, without precise definition of what fiequencies 
•re rule-producing, except that types rather than tokeun arc counted. 

A second constraint on doubled consonants is that they do not 
(vlth a few exceptions) occur after vowel digraphs. Tluis, a pseudo 
vord like louff would bo irregular, or at leaf:t more Irregular than words 
like louf and luff . TIic three geminate replacomcnrji ich (chch), d]^ 
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(CC " •'^■'^ £ii ^'^-^ ^•'"^ lull -; f,c:=f:MU':.: they 

do not occitr initially uol .ifter (Iii;iai!i vovcl';- Tliu:; td-^m, dgrrp, 
lu-rrk, ar/J I mf r^; arc irrr;:ular. 

Sonc cln^lc Icttcrr; al:>o have positional constraints in En^U.'-i 
words. 5 nur,t always be fallowed by u; J[, iJ, and do not occur In 
word final i>o::llic.i; and k docs not occur finally after a slnclc^lcttcr 
VO/'cl. (A fe** exception*; exist for u, including yon and thou, and one 
for k: trek.) Dy this restriction pronounceable pseudo words like baj^, 
you, pck , anJ slfv arc Irregular. 

Further restrictions can be found for vovcl sequences, especially 
digraph vovels ending in 1^ and but these are loss consistent than 
the constraints nentioncd above. 
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Phonological Conventions 

Due to a series of sound changes which began during the Old English 
period, most noun inflectional endings coalesced into what is presumed 
to have been an unstressed, neutral vowel (/^/) which was spelled with 
the letter e. By the time this vowel became silent, other sound changes 
had lengthened the vowel in a preceding syllable, so that the final e, 
although unpronounced, became a narker for distinguishing vowel quantity, 
thus, the pairs nat-nate , cop-cope arose. The consequence of these 
changes, plus such other conventions such as the use of a suffix s for 
noun plural and third person singular in the present indicative fonns 
of verbs, is a highly uneven distribution of letters in different word 
positions. This is further augmented by the frequent use of common 
prefixes and suffixes as word-forming elements (e.g., -ing , -ed , co- , 
pre^). This feature, which is sunmarized by Mayzner and Tresselt (1965) 
for words with 3-7 letters, reflects both phonological and scribal 
variables. 

A different set of constraints result from the restrictions of 
sound sequences in English. For example, certain consonant sequences do 
not occur in word initial position (e.g., ds-) , and certain other ones 
do not occur in word final position (e.g., -sd, -fd, Whorf (1956, 

p. 223), has attempted to summarize the phonological structure of English 
consonant clusters in monosyllabic words. Notice also that while /wh-/ 
is an Illegal phonological sequence for English, wh- is an orthographiccl- 
ly regular spelling. The earlier spelling, hw- was reversed by 11th 
and 12th century scribes to minimize graphic confusions. 
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Unpronounceable consonant sequences frcn other languages or from 
earlier periods in the history of English often retain their original 
spellings even when the sound sequences are altered to conform to modern 
English. Spellings like write, psychology , h>-r^n , and larn b are repre- 
sentative of this group. (However, some forms which appear tc belong in 
this group result froc scribal pendantry; e.g., ptarmigan , thumb , crumb). 
To some degree, the consonant sequences in these words are orthographical- 
ly irregular, but have regular letter -sound correspondences. 

Other orthographic constraints based on phonological conventions 
could be listed, but they are of less importance than the ones described 
above. Ore implication of the constraints described above is that 
different degrees of regularity are possible. For example, flab , kip , 
and petch are pronounceable and orthographically regular; cootch, lev, 
and goff are pronounceable, but (mildly) irregular; ckab, baaaf , and 
lixx are pronounceable (?) but more irregular; and finally, wksliv, 
tchfole, and xxx are unpronounceable and highly irregular. 

7. Orthographic Regularity and Phonics Instruction 
If the psychological reality of orthographic regularity is based 
upon probabalistic data derived from token counts, then phonics instruction 
is only marginally helpful (at best) in the development of this process. 
Since letter-sound associations are selected for instruction on the basis 
of word types and not word tokens, they could even have a negative influence; 
for example, in the isolation of certain high-frequency words which have 
irregular correspondences and are therefore taught as sight words. 
Probabilistic information requires continual exposure to normal texts. 

Or- 
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Thus, the tichtly controlled vocabularies of the prir.ary readers and the 
emphasis on phonics instruction on regularly spelled vcrdr. probably leads 
to probability generalizations which differ in some instances quite 
markedly from those published by Mayzner and Tresselt (1965) or Hirata 
and Bryden (1971). 

However, if the psychclcgical reality of orthographic regularity 
derves from rule-governed information, then the relationship between sor.e 
of the potential sources of rule^governed orthographic rc^;alarity suinnia- 
rized above and phonics patterns becones important. The units which are 
typically sl.ressed in phonics programs are the sinple (i.e., single- 
letter) vowel patterns, the digraph vowels (£e, ea, ow, etc.), sequences 
like wh-, qu-, dge , and tch , the cortnon (and not so connon) initial and 
final consonant clusters, and the coinmon prefixes and suffixes, all of 
which play a role in rule-gove.ned regularity. What are not introduced 
overtly are any of the patterns which require the absence of spelling 
(e.g., the non^doabling of x ) . Exactly how these might be taught is not 
clear, however. Constrasting legal with illegal spellings might be 
counter productive, in that it would reinforce utilization of the rules in 
processing the irregular strings. 

Equal in importance to what patterns are introduced is the manner of 
introduction, which depends (in the better programs) on inductive rather 
than deductive reasoning. A spelling like ee is usually introduced along 
(with its most common pronunciation), and then in a group of words, divided 
by position. Tlius, see , thee, free , and bee might be grouped, then seek , 
beet , seed , and so on with the e£ emphasized by underlining or color. 
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A second presentation procedure which tends to emphasize ortho- 
graphic regularity centers on what some phonics programs call phono- 
grams— comcion vovel-consonant or consonant-vowel sequences tl at are 
productive for word building. Thus, early in many programs the -an 
'family' is introduced: fan, tan, man , van, and so on. Aside from 
emphasizing particular letter-sound patterns, this practice also induces 
a segmentation strategy that may transfer directly to word recognition. 

Finally, the isolation of some irregular forms like debt , thou, is, 
ind was, which are taught as sight words, probably reduces the 
opportunity for generalizing their spellings as regular. But note that 
many other sight words, which are irregular from a letter-sound view, 
(what, wash, and from ) are not orthographically irregular. What effect 
this has on the reader's sense of orthographic regularity is not clear. 
The differences between orthographic regularity and letter-sound 
regularity should not be overlooked. Orthographically irregular strings 
like hek, ssilf , and lowtch are pronounceable (and regularly so), while 
orthographically regular words like triple , colonel, eighth , business , 
and arced have irregular letter-sound associations. 

The point to be stressed here, however, is that a logical phonics 
program introduces almost all of the orthographic patterns which can be 
exemplified positively and introduces them by procedures that give overt 
attention to the relevant spelling units for orthographic regularity. 

8. Word Recognition 
In this section, we review a number of experiments that involve 
the recognition of letters, nonwords, and words, and attempt to show what 
role orthographic regularity played in the recognition processes.^ By 
recognition is meant the resolution of the visual information in order to 
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perform the task asked by the experimenter. Given that experimental tafks 
differ to the extent they require different degrees of resolution on the 
part of the subject, the number of processes involved in recogniton will 
vary accordingly. Needless to say, the nature of the task must be accounted 
for both in the analysis of the results and in the implications that are 
drawn for theory. It is somewhat disappointing that some researchers 
have failed to be concerned with the processes operaLional in tasks such as 
•searching for a target letter in a letter string, reporting component letters 
pronouncing a letter string, or determining whether or not a particular 
letter string is a word. The different levels of processing in these tasks 
are somewhat clarified by distinguishing between detection, primary recog- 
nition, and secondary recognition, as described in the information processing 
model which was introduced earlier in this paper. 

example of a study that failed to ;^ccount for the psychological 
processes in the task is N. F. Johnson (1975). In one experiment, subjects 
were given a test wotd every ten sec. and asked to classify it as either 
equal to or different from a target word. For example, for the target 
word block the subjects saw a list of five-letter words, and had to 
classify each word as equal to or different from block by hitting one of 
two buttons. In the letter target condition, the subject again saw a 
series of five-letter test words, but now responded whether or not each 
test word contained a particular target letter. The reaction times were 
shorter for the target word than for the target letter condition, leading 
Johnson to conclude that words are identified as whole patterns suppressing 
the identification of their component letters. 

Johnson's results do not show that words are processed as whole pat- 
terns when the task of the subject is made apparent. Subjects in the word 
condition had to decide whether a five-letter string af letters was the 
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same as a five-letter string of letters in ir.emory. Subjects in the letter 
condition had to decide whether any of 5 letters in the string was the same 
as the target letter in ueiaory. Accordingly, the critical difference betwe^=»n 
the two conditions is probably not word or letter targets, but having the 
same-length or dif f-rent-length target and test itens- Recall that letters 
in a sequence can be processed in parallel in our model. Accordingly, 
subjects can make a relatively direct comparison between the target and 
test words in the target word condition, Johnson chose his words randomly 
so that there was almost no chance that a different test w-ord would have 
even^one letter in the same position as a letter in the target letter. 
Subjects in this condition could have adopted a very liberal criterion of 
sameness. If even one or two test letters were equal to the corresponding 
target letters, the subject could have initiated a same response before the 
processing of the test item was complete. Similarly, a difference of one or 
two letters would have been sufficient to initiate a different response. In 
the target letter condition, however, the target letter had to be compared 
to each of the 5 x^ttet in the test word. Therefore, each of the test 
letters must have oeen processed sufficiently to determine whether it was the 
same as or different from the target letter. The subject in this condition 
could not terminate his processing until he found the target letter or 
determined that all of the test letters were different from the target letter. 
The additional processing required in the target letter condition relative 
to the tatget word condition can account for the longer reaction times in 
the target letter condition, even though letters were the unit of analysis 
In both conditions. Accordingly, Johnson's conclusion that a word is pro- 
cessed as a whole^ suppressing recognition of its component letters, was 
not warranted by his experimental results. 

In contrast to Johnson's idea that a word conceals its component 
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letters, a nunber of investigators have assuned that a target letter would 
be found more quickly in a word than a random letter string. In general, it 
is assumed that the tir^e to find a target letter should be aa inverse 
function of the conformity of the letter string to the orthographic structure 
of the language. The implicit assumption in this research is that the 
visual resolution of a sequence of letters will occur faster when the 
letters conform to the orthography of the language than when they don't. 
Letter search is dependent on letter resolution and, therefore, should 
mirror the time it takes to resolve letter sequences. Subjects appear 
to be able to perform a Neisser search task for a given target letter 



more rapidly if th' y search through a list of words than if they \grch 
through a list o' ^i.iuom strings (K.rueger, 1970; Novik & Katz, 1971). 



one aspect of orthographic regularity. Good and poor sixth-grade readers 
searched through six-letter strings for the presence or absence of a target 
letter. Words and nonwords were used and the nonwords differed in the 
degree of orthographic structure as defined by spatial frequency. As ex- 
plained in Section 5, the spatial frequency of a letter in a letter string 
is the frequency of occurrence of that letter in the same position in words 
of the same length sampled from common texts. Given this definition, a 
letter string can be given a summed spatial frequency that represents the 
sum of the snatial frequencies of all of the letters in the string. Mason 
tested the idea that search time r^r a letter should be an inverse function 
of the summed spatial frequency of the letter string. The implicit model of 
the letter search task is that the subjects mu^t first recognize the letters 
in the string and then compare these letters to the target letter. Dif- 
ferences in the search times for a given target letter in different letter 
strings should reflect differences in the time to recognize the letters of 




Mason (19 '5) used a target search task to study the contribution of 
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the string. Faster search tines in the strings with high spatial frequencies 
would support the hypothesis that these letters are recognized In a shorter 
time than the letters in the strings with low spatial frequencies. Mason 
(Experiment II) found that ?ood readers were faster (on both yes and no trials) 
on strings with high than with low spatial frequencies. Poor readers showed 
no difference. The results support the idea that the time to resolve 
(recognize) the letters in a string is influenced by the likelihood of letters 
occurring In their most connnon spatial positions. 

Although summed spatial frequency appears to account for the recognition 
times in Mason's study, we do not believe it is the critical variable that 
defines orthographic regularity. Consider some of the arrangements of the 
letters tha^ make up the word PERSON, which has a summed spatial frequency of 
l.lAl. This number is obtained by the total number o^ occurrences of each of 
the letters at its spatial position in the 20,000 English words sampled by 
Mayzner and Tresselt (1965). The string PORNES contains the sane letters in 
different spatial positions and has a count of 1,858. The string ENSRPO has 
a count of 383. Looking at these nonwords, we see that PORNES is spelled 
like an English word and should be relatively easy to recognize, whereas 
ENSRPO violates what we know about English spelling and should be relatively 
difficult to recognize. However, it is not difficult to find exceptions to 
the rule. Table 2 lists some letter strings used by Mason whose letters have 
been rearranged to yield strings with almost equal spatial frequencies, but 
with differing orthographic regularities. We are currently testing the pre- 
diction that the orthographic regularity as defined by graphemic rules and 
not the summed spatial frequencies will influence recognition times when 
these variables are covarled in a target search task. 



ERIC 



252 



Insert Table 2 About Here 

There is a growing research literature that supports the idea that 
visual recognition of letter strings can be facilitated by orthographic 
regularity rather than spelling-to-sound regularity or word meaning. Mason 
(1975) showed that nonwords high in sunmed spatial frequency gave reaction 
times as fast as real words. This result collaborates other findings that 
Visual recognition is as good for pseudowords that obey orthographic rules 
as it is for real words (Baron & Thurston, 1973) . Baron (1975) carried out 
a series of experiments showing that orthographic regularity but not phonemic 
quality or meaningf ulness has an effect on visual information processing tasks. 
The time taken to decide whether two strings of letters were visually iden- 
tical was not shorter when the strings were words relative to pseudowords, 
but was longer when the strings violated orthographic regularity. Homophone 
word pairs did not require more time in this task than did nonhomophonlc words. 
Meanipgfulness did not facilitate search for a target letter in a letter string 
although orthographic regularity decreased search time. This series of ex- 
periments shows that orthographic regularity is the critical variable that 
facilitates the visual processing of letter recognition, search, and comparl- 
son. 

In contras'. to Baron's (1975) and Baron and Thurston's (1973) findings. 
Manella (1974) found significant differences between real words and pseudo- 
words in a Reicher (1969) task. Overall, a letter in a word was reported 
about 5Z more often than a letter in a pseudoword. However, the difference 
between the words and pseudowords could have been due to differences in 
orthographic regularity, not wordness per se. Although Manelis found no 
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Table 2 

Letter Strings cf Similar Spatial Frequency that 
Are Either Oi thographically Regular or Irregular* 



Regular 
girbed (1721) 
pirons (1409) 
flltes (1750) 
citred (1861) 
hougen (1399) 



Irregular 
grbied (1690) 
sopinr (1409) 
flties (1775) 
teried (1886) 
nhoueg (1409) 



*The nunbers in parenthesis give the summed spatial 
frequency for letter strings. 
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effect of bigrani and trigran frequency in a post-hoc analysis, our analysis 
in Section 5 shows that these measures are not good indexes of regularity. 
It remains to be seen if our description pseudowords and words In the !-laneiis 
study can acc unt for the observed differences. 

We believe that there is substantial evidence to argue that word neanlng 
does not Influence the Initial visual resolution of letter strings (Baron, 
1975; Baron & Thurston, 1973; Massaro, 1975). One InpUcatlcn of this is 
that there Is nothing unique In a visual sense about a sequence of letters 
that spell a word beyond that accounted for by orthographic regularity. The 
perceptual equivalence between words and pseudowords argues that words do 
not have superletter features which allow the words to be recognized without 
resolution of, at least, some of the letters or letter features. Many teachers 
and psychologists believe that words can be recognized on the basis of overall 
shape or configuration without resolution of the conponent letters (Johnson, 
1975; Miller, 1972). If words can be recognized as wholes, then orthographic 
regularity would play a very minor, if any, role in vord recognition. If words 
are recognized on the basis of superletter features, there would be no chance 
for orthographic regularity to help resolve resolution of the component 
letters. 

But there is now good evidence against the hypothesis that words can be 
recognized on the basis of superletter features. The most straightforward 
analysis was performed by Groff (1975). He examined the shapes of high- 
frequency words taken from school book sources. The shape was defined by 
drawing a contour around the letters so that, for example, elephant would be 
^i^^nS. Only 20% of the 283 words were represented by a unique shape. 
The author rightly concludes that the small number of words that can be 
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represented by a unique shape precludes the utilization of this cue for 
accurate word recognition. 

There is also expertce:ital evidence against the idea of vord recognition 
based on superletter features. Thompson and Massaro (1973) and Massaro (1973) 
found that /isual c.-nf usability becveen letters was equivalent to single 
letter and word presentations. A letter likely to be confused for another 
letter was just as likely to be confused in single letter and word presenta- 
tions. If recognition of words involved rhe utilization of different features 
than those contained in the coaponent letters, we would have expected different 
degrees of letter conf usability in letter and word presentations. 

McClelland (1976) presented four-letter words, pseudowords, or unrelated 
strings in either the same case or in mixed upper- and lower-case. The letters 
alternated in letter case in the aixed case condition. The results showed the 
recognition of a letter was equally disrupted by mixing the cases of letters 
in words and pseudowords. Mixing letter cases did not disrupt recognition of 
letters in the unrelated letter strings. If readers utilized whole word shape 
or configuration cues in word recognition, mixing letter cases should have 
disrupted recognition of words more than pseudowords. The results support the 
idea that legal spelling pati»r:is are functional at an incennediate stage of 
visual recognition and letters alternating in case can disrupt the resolution 
of these patterns. Given that the unrelated strings did not have legal 
spelling patterns, alternating letter case did not disrupt processing of the 
letters. 

Baron (in press) asked observers to pronounce regular words and excep- 
tion words. Regular words were defined as words that obey the rules of 
spelling-to-sound correspondence in English (cf. Venezky, 1970), whereas 
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exceptions do not follow the r'^les. The regular words vere cnc.^en to be less 
frequent in the language to eliminate the pronunciation differences between 
regular words and exceptions. The words were presented in upper, lower, or 
mixed cases. The idea was that exception words should be more dep*,*ndent on a 
whole word mechanisn than regular words and that upper case letters are less 
appropriate for this whole word nse^hanisn. Therefore, if words are recoi^nized 
as wholes and exceptions more so than regular words, we would expect an inter- 
action between upper and lower case and regular vs. exception words. No 
interaction was found, however, arcuing against the whole word nechanis:n. 

Other evidence against the whole word idea and for orthographic regular- 
ity h.-s been recorded by Baron and Brocks (Baron, 1976; Brooks, 1974)- The> 
translated real English words into an artificial alphabet and asked subjects 
to learn the resl word responses to the words presented in the artificial 
alphabet. The same subjects were irlso asked to learn stinuli that had the 
sticmli and responses re-paired so that the new alphabet is no longer a use- 
ful guide to pronunciation. Figure 2 lists the alphabets and the stimuli 
and responses used in the experimer.t. Note that in the orthographic condition, 
each of the artificial letters corresponds to an English letter. In the 
paired-associate condition, the stimuli are re-paired with the responses so 
that the orthographic regularity is lost. If subjects learn to process words 
as wholes without regard to the orthographic regularity of the letters, then 
we would expect that the speed of reading the paired-associate stimuli should 
be the same as reading the orthographic stimuli. If a whole word analysis is 
used, the orthographic stricture is useless. In contrast, if letter processing 
mediates word processing, we would expect that the orthographic structure 
wouxd facilitate reading performance. 
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Insert Figure 2 About Here 

Subjects were asked to read aloud lists of 6 itens as fast as possible 
without error. Although the paired-associate list was initially read faster 
than the orthographic list, the asyaptotic reading times of highly practiced 
subjects were significantly faster for the orthographic than the paired- 
associate condition. In a second experiment, the component letters were 
concatenated to form glyphic patterns, making it difficult to recognize the 
component letters. Even though the glyphic calligraphy was read faster than 
the words made up of discrete letters, the orthographic patterns were still 
read faster than the paired-associated patterns at asymptote. Although these 
results come from a novel paradigm, they support the conclusions of the other 
research we have reviewed. Words are not recognized as holistic units; letter 
analysis and the utilization of orthographic structure must mediate their 
recognition. 

9. Sunmary 

There is now sufficient experimental evidence to argue that some kind of 
orthographic regularity facilitates the perception of letter strings. We 
have set out to determine the nature of this regularity, and hope to obtain 
eventually substantial evidence for constructing a model of the reader's 
knowledge of orthographic regularity. 

In concluding, we would like to return to our concern for phonics 
Instruction which we expressed earlier in this paper. If rapid word recog- 
nition is essential for competent reading, and if orthographic regularity is 
important for recognition, then reading instruction mwt ensure that an 
awareness of orthographic regularity is acquired. Thlj might occur simply 
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Stimuli and responses used in Brooks, 1974 
Figure 2 
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from exposure to reading, regardless of reading ability. On the other hand, 
some readers, because of inefficient recognition strategies, might not 
acquire a sense of orthographic regularity, or might do so only after con- 
siderable remedial attention. We suspect that a full sense of orthographic 
regularity does not develop until at least the middle grades fcr some readers, 
and perhaps much later for others. These are. of course, speculations which 
can be tested experimentally. We are. nevertheless, no longer willing to 
agree as we once did with Chall's statement: 

"Once the pupil has learned to recognize in print 
the words he knows (because they are part of his 
speaking and listening vocabulary), any additional 
work on decoding is a sheer waste of time." 

Chall, 1967, p. 307 
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FOOTNOTES 



have, however, greatly simplified the recognition processes in this 
description, leaving out for purposes of explication that complexities of 
what are probably asynchronous, partially overlapping processes. More 
detailed explanations of these can be found in Turvey, 1973 and Massaro, 



1975. 

2, 



In the Shannon (1951) systein,^all 26 letters of the alphabet plus space 
were used, so positional constraints were guaranteed for second order and 
higher approximations to English. 

^Gibson and Levin (1975, pp. 207-211) distinguish between correlation 
approaches like Underwood and Schulz (I960), and conditional redundancy 
approaches which consider positional constraints. However, this dichotomy 
does not apply to yet another approach, the spatial probability approach, 

which is discussed shortly. 
4 

Orthographic regularity should not be confused as it often is with 
spelling-to-sound regularity. The latter means that there is also a regular 
(i.e., predictable) a«*sociation between the spelling of the language and the 
way it is pronounced. The more regular relationships between spelling and 
sound have led a number of researchers to postulate that reading a word 
involves first recoding it to speech at some level and. then accessing meaning 
on the basis of this speech code (Gough, 1972). But, it is unlikely that the 
spelling-to-sound correspondences could facilitate visual processing since 
the letters would have to be recognized. 
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OPEN DISCUSSION OF VENEZfCY AND MASSARO PhLbENTATICN 

FREDERIKSEN: It wasn't clear to me what operations you included in these 
experiments, in which' you establish that primary recognition is either at the 
level of letter sequences that obey rules of English orthography or at the level 
of code words. If it is at the level of code words, then the lexical access is 
immediate. 

VENEZKY: That's one of the issues that has been dealt with in the literature. 
The most convincing evidence that it is something more primitive than lexical 
representation is that in the Reicher-Wheeler task, pseudo-words, that is, words 
that obey the rules of lexicography operate like real English words. 

FREDERIKSEN: Did Reicher do that? 

VENEZIOf: Reicher did not do that, but I ca-> give you a number of studies that 
have done that. 

FREDERIKSEN: In the same task? 

VEMEZEf: In the same Reicher task that controls for the guessing. 

FREDERIKSEN: And was the result exactly the saae? 

VENEZCf: It's exactly the same. There are a number of studies. 

JUOLA: Of course I can also cite a number of studie. that show perceptual 
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differences between the best possible pseudo-words and very common, 
highly-frequent words. I see that as a lack of proper control. 

VENEZKY: The problem we have, of course, when we want to compare a pseudo-word 
to a word, is to equate them m orthographic regularity. 

JliOLA: What are your comments on the definition of o»-thographic regularity in 
the study that Manelis has ^one? 

VENEZKY: Manelis did not compute trigram and bigram frequencies based on serial 
positions. He did a post hoc analysis and found no differences. 

I think we have evidence that it is definitely not bigrao and trigram 
frequency that describes regularity. 

1 am not saying tnat all of the evidence is in on the issue of words versus 
pseudo-words, but there are a number of studies that have shown no difference 
between words and pseudo-words that are composed of regular orthographic 
patterns. 

CAMBOURNE: In the beginning, Dick 3aid something about teaching phonics with a 
kind of "matress" philosophy, that is, using phonics as something to fall back 
on, Juat in case you can't recognize the word from other cues. He hinted that 
the kinds of things you are talking about were somehow different from this kind 
of "falling back on." I missed how it wa5 different. If the kind of orthographic 
patterns that you are talking about are to be taught, how is such teaching 
different from teaching phonics as something to "fall back on?" 



April 12~P.M. 

267 

VENEZiOf: The differences are very small, but they have to be realized. There is 
a difference between letter-sound regularity, whi:n is wnat phonics pretends to 
be about, and ortnographic regularity. Maybe the zost trivial wav to approach 
this is to think of 3 word like "Dusiness," with a silent "i." It is 
orthographically regular, that is, the sequences of consonants and vowels are 
very predictable by what we would call orthographic rules. But, from a 
letter-sound standpoint, bygine^s is a highly irregular word when looked at from 
the perspective of phonics conventions. We can cite a lot of siaiple examples 
like that. Consider, also, function words, like la. and wai. For historic 
reasons, we have voiced the final consonants in tnose words, although not in 
non-function words. Thus, the ^-/z/ correspondence is irregular from a 
letter-sound standpoint, but w-^-^ is an extremely regular graphic fom. That is 
where the two concerns diverge, 

BESNICK: We are going to hear in seme later papers that children of varying 
dialects may not show as much difficulty in learning to crack the code in the 
decoding stages as has often been said. How would you account for that finding? 

VENEZKX: That is a very different story. First there is a myth involved in the 
assumption that there would oe a difference in decoding ability between those who 
speak Midwestern standard speech and those who speak, for instance, an Eastern 
New England variant. Pronunciation would be different, but letter-sound 
correspondence learning would be the same. Now, one could find a difference if 
one assumed that a teac. .r in a classroom in Eastern New England insisted that 
students learn dialects that she herself doesn't know. 



April 12-P.M. 268 

But in reality, the classroom teacner teaches what she generally speaks. 
One can take this a little further and talk about what happens in tne ghetto with 
a white teacher who doesn't speak clack English. The reality is that no one is 
taught perfect letter-sound correspondences, so that aost people seens to be at 
about the saae disadvantage, if ycu want to call it that. I am not sure it is 
really necessary to say much more than that. We don't really teach children 
articul-.tion when we teach them letter-sourd correspondences. The point is, 
there isn't a very good basis to predict interference. 

RESNICK: Why aren't you arguing that it is the orthographic regularity, rather 
than the phonological regularity that matters for becoming a fluent reacer? 

HASSARO: Don't forget that we are talking ^bout something very narrow in a 
sense, rapid word recognition. We are not making a claim for how much of the 
total reading process this may account for. Letter correspondences relate to a 
whole range of other goals such as motivation and self-checking that come into 
play .long before what we are talking about would show up. 

So I am not sure that we could really talk, in «n intelligent way, about the 
stage that you are concerned with, apart froo its relationship to what we have 
presented . 

GOODMAN: Dick, before you began to argue your case, you aaid that the only 
difference between reading and listening is rapid word recognition. 

VEMEZCf: No. I aaid that probably the most important skill that is acquired, 
tb«t is unique to reading, ia rapid word recognition. There are clearly other 
skills needed to read letters, letter-sound recognition, for example. 
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GO0DM/.N: In what sense, then, is rapid .-ord reccgniticr. .nique to readir^. r.nd 
in what sense is it net part of listening? What is difrcre.nt about listening? 

VENEZKY: All right. I aa talking about visual word recognition. 

GOODMAN: But wouldn't it have an acoustic diaension? 

VEMEZKY: Only if you hypothesize that there is soae Kind of acoustical mediation 
between the visual pattern on a page and the contact you make with it, say. in 
iong-tenn aeiory. in the lexicon. are claiming that there is no acoustical 
■ediation. i think I could provide evidence for that claia. 

GOODMAN: I guess I aa not quite following you. or. if I aa. I am findir* it hard 
to believe in what you are saying. You are sayi.-.g that in speech you can go froa 
3ound directly to aeani.ng. but in reading yoa have to go to acoustical-visual 
■ediation. 



VEMEZCf: I aa not saying fchac at ail. We Have to go back to the model. 

GOODMAN: Where do the two pro-ess.s. listening and reading, make rapid word 
recognition unique? Where do the processes differ? 

VEHEZEt: They differ up to the point where an item in long-term memory lexicon 
is identified. Here is a visual pattern, i-i-^-^ here; and here is a word ir 
its acoustic form, /stop/. We are assuming, to some degree that you have two 
independent processes going on, and that in attempts to recognize those items. 
««io process aakes a separate reference to a lexicon and says. 
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"Aha, it is the word ^too . meaning r.al t . 

GOODMAN: But why isn't there a parhllei In listening to what you are calling 
rapid word recognition in the vis^^a^ aodaiity? 

VENEZKY: Ch, I aa sure tnere is, Ken. But we are talking about reading. 
GOODMAN: I keep saying, wnat is unique about it, then? 

VENEZKY: What is unique is that yoi: start with a visual form. Now, you have to 
get from the visual input to soceching ycu can aeal with. That's all we are 
talking about, no aiagic, no iaplicalions for dialect uifferences, or meaning. 
All we are saying is that tn3 best evidence available says you are using 
processes unique to visual perception when you recognize what word you have when 
you see the letters ^-l-^xi- are Saying, furthermore, that ther^ is no 

phonological mediation up to that point. 

How, there seems to be some evidence that would lead you to believe that 
once you go to the lexicon to try to determine if the word is "stop,'' it's almost 
lapoasible to separate access to meaning from access to phonological form. The 
eridence suggests that it is all there, so readily accessible, it's hard to 
separate the two. 

GOODMAN: You have been very csrcful to limit what you are saying to r ecogni ^ l^, 
and the evidence you are citing is all limited there. I thought Carl was asking 
before whether you had evidence that the word is the unit that people process. 
Ire you saying th^t, or are you saying it's possible that It's larger than a 
word? 
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GOODMAN: Smaller than a word, never larger? 

MASSARO: A study comes to mind, that also answera Jim Juola's question, a study 
by Lee Brooks, a very complicated study, tha-, demonstrates that you have 
orthographic and phonological regularity mediating word recognitic 
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It's a very convincing demonstration, and offers evidence against the sight 
word method. I; suggests that you don't get this automatic translation from word 
to aeaning* 

r 

30DMAN: Yes. But you see, you are arguing within the word, you are saying that 
the word is the unit. You are citing that in answer to Carl's question— 

M4SSAR0: The answer to his question is that pseudo-words function like words. 
That is to say a letter string— 



^ GOODMAN: In context, in connected discourse? 

MASSARO: We are concerned with the visual resolution of that string. We are 
trying to determine what the subject is able to report about the visual quality 
of that '"^ring. 



GOODMAN: That's what I am asking you. 
that, in reading connected discourse, 
word? (Dick gave an example before of 
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Are you then generalizing and saying 
we don't process any units larger than the 
the kid concludiag that the word was the .) 
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GOODMAN: But how v^ould you explain the very common miscue of the word 
substitution ^ for the, or the basis of ycur arguing that it's the orthographic 
regularity that is the pedictcr? 

VENEZKY: Ken, you know we are talking about very, very primitive stages in 
recognition. 

We are making a very strong claim in relation to our own concerns. We are 
saying that it's not a psycholinguistic guessing game at ail at this stage; the 
evidence seems clearly to rule that out. There are many things, though, that go 
on in reading that are far beyond what we are talking about. Ours is a very 
narrow concern. We would say, in fact, that the more common ex-^-^iple is 
substituting 5, for ih^, a definite-indefinite article change. It is very typical 
of experienced readers, not inexperienced readers. If pressed on that, wj would 
very carefully say that that comes in as a substitution at a semantic level. 

GOODMAN: But if it happens, can you explain it? And it does happen very early. 

VENEZKX: You are refusing to attenG to what we are trying to do. We are trying 
to lay out a model, a sequence of processes, that would allow us to examine each 
of these steps. What we would hypothesize is that that kind of substitution has 
to come in after recognition. ^ 

If you don*t see that it's "the," you could not, with the high frequency we 
observed, substitute something so close semantically, that is functional. That 
ctimot be a visual perceptual confusion, and we predict totally separate kinds 
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of- 



GOODMAN: This what I am trying to get you to say. You are saying the "a" 
substitution comes after an identification of "the?" 

VENEZlff: Clearly. 

GOODMAN: And do all such substitutions result then from first perceiving the 
word? 

VENEZKI: I don't know. But I would be very willing, if you tell me the 
substitution, to make a prediction. But the important thing here, and the 
difference in our methodology versus that of others, is that we are conerned with 
how you verify these things experimentally, not with how you defend a particular 
position forensically. That's why we present a particular model. The model may 
be all wrong. b»f. at least it's an organized way of going wrong. It allows us to 
build a better model, if a better one is needed. 

GOODMAN: I was not arguing about what was wrong with your model; I was trying 
to find out what its limits are. and how it functions in relationship to the 
vhole process, 

VENEZKY: In a very limited, very, very primitive way. 

MASSARO: I don't know if I wouid'give that strong an answer to your question; I 
M not sure that we have data available to answer it. We wanted to show that 
orthographic regularity facilitates perception. The question your are asking is, 
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"Could the syntactic-semantic information in context override both visual 
information and orthographic regularity?" I don't think we have the answer. 

FREDERIKSEN: What are the instructional implications of all of this? 1 am 
tempted to say that there are none, in the following sense: You have said 
nothing at all about an efficient way to make a person learn the rules of English 
orthography. Now, one could do it at the whole word level, or one could do it by 
phonics instruction. You have taken no position on what is a desirable way to 
train a person to recognize words rapidly. Do you wish to draw any instructional 
implications at all? 

VENEZKY: No. 

RESNICK: Why not? 

MASSARO: i;e don't claim to know what orthographic regularity is; these are some 
of the notions we are testing now. There are a number of ways to define 
regularity in language, and we wanted to isolate exactly what properties would 
help define it.* ^ 

FREDERIKSEN: I find all of this very interesting as a. psychologist , but from the 
point of view of instruction, I don't see it as important at all at this point. 

VENEZKY: Carl, I said at the beginning it is not clear whether there will ever 
be a change in instruction. We are dealing with a primitive level of processing. 
We are saying that if we can show that orthographic regularity of a certain type 
la essential to word reco;,nition (and furthermore, that good readers in fact gain 
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an appreciation of this, and utilize it), tnea it would seem clear that we would 
want to find out whether there is a better method than the one we are using now. 
The answer may be "no." 

You have to know what planning instruction depends upon, the decisions you 
have to make. Knowing that is a whole new ball game. Ask the people here who 
have developed reading programs how sure they are that the way they introduce 
letter-sound correspondence* makes any sense at all. 

FREDERIKSEN: Would this affect the way that you teach letter-sound 
correspondences? Has this had any effect on the development of programs? 



VENEZKY: Not at this stage. It may be a long time before we reach the point 
where it r-iii have that effect. 

RESNICK: If what you say is true, doesn't it follow that we should continue 
3on,ething like phonics for a longer time, if all you want to do is give students 
something to fall back on? 

FREDERIKSEN: I don't see how that follows. 

VENEZKY: It follows in the sense that if phonics succeeds in teaching 
orthographic regularity, given that we want to go on teaching orthographic 
regularity, and if phonics was our best method, we would want to go on teaching 
it. It does not say phonics is the perfect method. 
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Anybody involved in developing instruction knows you don't hope to develop 
the perfect method. If you get soinetning that works naif tne time, you're doir^ 
well. 

CHALL: If you wanted to teach phonics, up to and beyond third grade, how would 
you measure, for the average third grade class, the ability to use this 
orthographic regularity? Have you any tests, or can you suggest tests? 

MAS5AR0: Certainly. Mason was able to show in her stuay that good readers are 
helped by the regularity of words, while poor reaaers are not You could employ 
the same kind of experimental task to answer your question. 

CHALL: You mean I could use existing phonics tests? 

VENEZKY: Probably not. 

CHALL: Why not? 

VENEZKY: Mason took an artificial orthography. Do you want me to pretend I 
know, or do you want me to know and say I suspect? 

CHALL: You started right off saying you don't know. 

VENEZKY: No, I don't think you can use existing phonics tests. You can use my 
tests, but you can't use existing phonics tests. 
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Existing phonics tests tend to use all real words. That makes it hard to 
eliminate word recognition from this kind of orthographic regularity. Also, 
existing phonics tests are not timed. 

What Mason did was take special characters froa the top row of tne 
typewriter and constrain how they could appear ( impose some regularity) . She 
found very large differences among readers. Good readers learned more quickly to 
utilize that information to find target letters faster than did poor reaaers. It 
turns out, unfortunately, that we have a different explanation of the results 
than she did, but the idea is close to what we would suggest be done. 

POSNER: There was a quarrel about whether a word, at your level of analysis, 
might be recognized better than an orthographicaily regular string. I was 
wondering what is riding on your theoretical thinking that the orthographicaliy 
regular string, which hadn't been seen befo.-e, is equivalent to a word? What 
trouble does it cause you if it turns out not to be equivalent? 

MASSARO: The only trouble would be if it led people to interpret the result to 
mean that words are recognized as wholes on the basis of supraletter features. 

POSNER: So is that what you are attempting to avoid? 

MASSARO: That's right. 

HOLLAND: Speaker requested that his comment be deleted. 

VENEZKY: I don't know. Remember our goal is to help children learn orthcgrapnic 
regularity for rapid word recognition. The games that Bloomfield played were 
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really meant for a totally different purpose. I should really mention as an 
aside that if you can ever get the 1912 edition of the hanabook for the Beacon 
method, you will see that Elocmfield really was fooling a lot of people. The 
Beacon method is as systecatic as, if not more systematic, than Bloomfield ever 
was. It was not true that the world was chaos, and Bloonfield reordered it in 
logical, systematic steps. 



STICHT: In talking about readir^ versus auding, do you see a parallel with 
orthograpnical decoding and phonological decoding? 



MASSARO: Yes, tnat would be the parallel. 



STICHT: Can you do grapnoiogical decoding in speech? That would be "No," right? 
But you could do phonological decoding in speech. The point you are trying to 
make then is that graphological decoding is some kind of knowledge that comes 
from learning about the relative position of letters. It has to do with printed 
representation. Is that the idea? 



VENEZKY: Yes. 



STICHT: Then Ken's problem of the miscue is different. I could do miscue 
analysis in the auding, couldn't I? 

VEHEZKY: If you look at oui* model and imagine carefully building the further 
stages to get all the way up to the end of some kind of readir^ process, you find 
various points where you could say people could make mistakes. For example, if 
they think from context that only a specific word could occur at a cercaln place, 
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they may not process the visual features very carefully. 
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STICHT: That could happen m speech, too. 



VENEZKX: Sure. 



MASSARO: Yes. 



STICHT: That's the point that I was trying to get to. That moves you away froo 
the print-speech problem. 

The other point is, what do you think of the typical reading specialists' 
prescription of what wide ranging reading is meant to do? Is that meant to 
expose people to the various orthographic types of combinations over the long 
period of time, so that they can abstract tho.^e regularities? 

VENEZKI: I don't know. 

STICHT: Let's offer that as a possibility for how people might learn those 
combinations. That's, I think, part of your problem in finding the prescription. 
I think the traditional prescription today is wide ranging reading. 

VENEZKY: It is clear that if we arc wrong about what type of orthographic 
regularity makes a difference, i turns out not to be rule governed (based on 
types) but probabilistic (based on tokens), then che controlled vocabulary does 
us no good. Controlled vocabulary carries us away from the kinds of experiences 
that would build the prooabilities that should be gotten from natural text. 
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LESGOLD: I haa trouble finding any eviaerce, ac least in c^'jI^s, t^.^.t *:^over 
readers or poorer readers ^iTfer in their ability ic percr.ve rUat^vely 3r.^ll 
amounts of language, c ^rtir ul^.n / units to trigrass. Sow, r.at cuggcsts c-e 
of three thirjrs: Fust, poc- reacers, as adults, -^iiay rave ^rne otner prc:;ie2s; 
second, t:;ere :iay D€ sonethin^ otner L:;an at least the lo„-r order ortncgraphic 
constraints tn^t is tne peer roaier's problem; cr tnird, I just haven't searcht^ 
hard enough. Eut I certainly ccr.'t mow of any evidence snowing tnat 
orthograpnic rule, re£ularity •^ani::.lations, cr- statistical kinds of 
oanipulaticns can produce a situation wnere the peer rseder will be slower or 
less accurate m .-eportir^ .:p through t-;.gran3. New, m nore cocplica*:ed 
situations tnat tend to get oeyona tne short-ter:!! r--ory spctn, tnere are the 
Jaokscn and McClelland results anc also Buzz Hunt's reoi.lts w^th ^wo rows cf four 
letters. Ejt all of those Involve soze^.nir^ mere tnan \i\e rules for maKing 
initial decisions about what is there, and 1 don't .3ce the differences between 
good readers and poor rea:!ers on tnat. 

VENEZKY: Mason has differences: Katz, FCatz, and Wicklund have differences; we 
have differences on level of scund learning. 

CHAlL: We nave a dissertation on this with trigrais, going frc3 first to fourth 
grade. 

LESGOLD: That is chilaren. 
CHALL: la that wrong? 

LESGOLD: I made the definition :n tre basis of 3dults. 
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